Introduction
Payments for Environmental Services (PES) are instruments to promote conservation goals and development in rural and poor communities . The use of PES in Indigenous Australia has only recently emerged as a potential alternative to government funding. PES schemes are strongly linked to Indigenous natural resource management (NRM) carried out by traditional owners and custodians (hereinafter TOs) and Indigenous land and sea management groups, and increasingly formalised through Indigenous Protected Areas (IPAs).
Both PES and IPAs are hailed as alternatives to other forms of economic participation in the Australian economy. The Indigenous development discourse in Australia nowadays strongly emphasises participation in the mainstream economy as the fundamental element in overcoming the socioeconomic disadvantages of Indigenous communities (COAG 2009) . Under this paradigm, economic participation is equated with entrepreneurship and employment, and government policies and public/private cooperation aim to provide job opportunities for Indigenous Australians in manufacturing, mining, agriculture, forestry, retail and other services (AEC 2010; COAG 2009 ). Reforms of the Community Development Employment Projects (CDEP) program, for instance, are meant to push Indigenous people into this sort of 'real' employment (Hudson 2009 ).
This model of economic participation might suit some Indigenous Australians. Others, particularly in remote areas, 1 might face different economic conditions that make employment in the mainstream economy a different challenge: in remote areas job opportunities are limited and economic participation would 1 For a definition of remote and very remote areas, see ABS (2007) . Remoteness is measured by physical distance by road to the nearest urban centre. According to the Australian Bureau of Statistics, about 26 per cent of the Aboriginal and Torres Strait Islander population lives in remote and very remote regions (ABS 2010).
require relocation or increased mobility, potentially resulting in further economic disadvantage (Biddle 2009 ); job creation for Indigenous people in remote communities has also had limited success in and around mining leases (Altman and Martin 2009) ; the low agricultural potential in large parts of the Indigenous estate does not allow for investment in this sector (Luckert et al. 2007 ); furthermore, Indigenous Australians might also have different sets of incentives and cultural demands precluding direct transfer of non-Indigenous models of entrepreneurship and employment (Austin-Broos 2003; Lindsay 2005 ).
An alternative form of Indigenous economic participation is based on commercialisation of environmental goods and services through PES and government-supported NRM activities. This mix of market-based instruments and government funding is at the core of proposals for establishing Indigenous NRM-based economies (Altman and Whitehead 2003; Hill et al. 2007; Luckert et al. 2007; Woinarski et al. 2007) . By trading environmental goods and services through market exchanges and public funding for NRM activities, Indigenous communities could access financial resources for the creation of culturally appropriate NRM employment and livelihoods.
Contrasted with other forms of employment, Indigenous NRM promotes the integration of economic growth with conservation goals in line with Indigenous aspirations to live on and care for their country (NLC 2006) . By engaging Indigenous ecological knowledge and social capital, Indigenous NRM gives Indigenous landowners the possibility to match work obligations with cultural priorities, kin responsibilities and conservation goals (NLC 2006; Russel-Smith et al. 2009 ). Indigenous landowners in remote areas are also geographically well placed to address the complexities of many environmental issues in remote regions of the Australian continent (Luckert et al. 2007 ). Further, the Indigenous estate-covering about 20 per cent of the Australian landmasshas internationally significant environmental and cultural values (Altman et al. 2007 ). These factors-ecological knowledge, cultural and social capital, ownership of important environmental assets, location and low productive potential of the Indigenous estates-give Indigenous landowners a comparative advantage (if not an absolute advantage) in the provision of environmental services.
Examples of environmental services include fire management for carbon abatement, biodiversity conservation, and feral animal and invasive species control. These NRM activities have important indirect effects on other economic sectors such as tourism, commercial and recreational fishing, and agriculture. The Indigenous art market also benefits from Indigenous NRM, as it is dependent on the conservation of local environments and Indigenous NRM activities for the provision of natural products such as fibres, bark, timber and dyes for art production (see MAC 2008) . Hence, Indigenous NRM generates environmental outcomes for the benefits of the Australian and international communities by creating bundles of private and public goods. Both government funding and PES are instruments to internalise-that is, turn them into private gains-the public benefits associated with Indigenous NRM, and to promote the private provision of environmental goods.
Indigenous NRM has become increasingly formalised through the establishment of IPAs. At the time of writing, there are 38 IPAs, comprising 23 per cent of Australia's protected areas or 2.8 per cent of the landmass of Australia (DEWHA 2010c). Market-based instruments for land management and environmental conservation are also increasingly being proposed and trialled. Muller (2008) and Greiner et al. (2009) This chapter is organised in five sections, starting with a short introduction to Australia's IPAs. In section two, I discuss the theoretical framework for PES and its application to Indigenous NRM. Section three contains a description of Dhimurru and Djelk IPAs, the types of NRM activities both ranger groups routinely carry out, and estimates of resources allocated to each NRM activity. The review of PES schemes used by Dhimurru and Djelk to fund their NRM activities is in section four, and these schemes are discussed more broadly in section five.
Australia's Indigenous Protected Areas
The Indigenous Protected Area (IPA) program is the first national NRM program to specifically target Indigenous landowners. The IPA program was established in 1996 as part of the Federal Government's commitment to expand the National Reserve System (NRS), and thus meet Australia's obligations under Article Eight of the International Convention on Biodiversity Conservation (Gilligan 2006; Langton et al. 2005) . IPAs are based on a voluntary agreement between TOs and the Federal Government through which Indigenous-owned land is assigned to the protection of biodiversity and the conservation of cultural resources. As such, IPAs have no legal basis-that is, they are not regulated by any Commonwealth, State or Territory legislation-but are managed as part of the NRS according to international conservation standards (Gilligan 2006) . At the time of writing, there are 38 declared IPAs, with consultation projects under way for another forty. IPAs make up 23 per cent of Australia's NRS (DEWHA 2010c) . Consultations are also under way to establish sea country IPAs (DEWHA 2010d).
The IPA program is generally reputed as an example of successful collaboration between governments and Indigenous landowners and as one of Australia's most successful conservation arrangements (Gilligan 2006) . On the one hand, the Australian community has gained bio-regionally significant land as part of the NRS. The millions of hectares TOs voluntarily contribute to the NRS are acquired with little public expenditure. In its first 10 years (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) , the IPA program received about $12 million in funding-equivalent to less than $1 per hectare of protected land-while making significant contributions to the NRS in terms of both area and biodiversity value (Gilligan 2006) . As some of the land acquired by or returned to TOs had previously been exploited for pastoral or agricultural enterprises, it was often highly degraded. Indigenous landowners have taken it upon themselves to restore and conserve their traditional estates-again, with minimal investment from governments (Gilligan 2006; Langton et al. 2005) . For Indigenous landowners, IPAs are an exercise of Indigenous governance. Control of the IPAs ultimately resides with senior traditional owners. IPAs are also a means to achieve a set of social, economic, environmental and cultural benefits (BAC 2009), and provide effective protection of Indigenous values (Dhimurru 2008) . Gilligan (2006) reports that the majority of Indigenous communities living within IPAs received economic, educational, social and health benefits from the program.
Other national NRM initiatives have not been as successful. The National Landcare Program, the National Heritage Trust and the National Action Plan for Salinity and Water Quality provided more than $4.5 billion of public money to address land degradation (Kingwell et al. 2008) . Indigenous participation in these NRM programs and access to funds have been relatively poor (Smyth et al. 2004) . They also have not had relevant environmental outcomes, and taxpayers' money has not been used efficiently (Kingwell et al. 2008; Marsh and Pannell 2000) . 
Payment for Environmental Services
The limited success of programs such as Landcare in Australia, or similar conservation projects in other countries (Wunder 2005) , has spurred the development of instruments such as PES to address the global decline of biodiversity and poverty issues. PES are based on the idea that increasingly scarce environmental services can potentially be traded. Environmental service beneficiaries make direct, contractual and conditional payments to land managers for adopting management practices that secure ecosystem conservation and/or restoration (Wunder 2005) . These contractual commitments have the potential to improve the livelihoods of economically disadvantaged communities. In other words, PES create markets where there is a market failure. The logic of PES is illustrated in Figure 16 .1.
Figure 16.1 The logic of PES
Land managers often receive little financial benefit from conservation practices. When these benefits are less than the benefits from productive use of the land, such as agriculture or forestry, and when such productive activities impose costs on others (the global community, downstream populations, other land managers), PES could make conservation practices more attractive by paying land managers to adopt them. The first point describes the case of market failure. Arguably, this does not seem to apply to the Indigenous estate. Indigenous management practices are usually considered sustainable. Hunting and fishing according to Indigenous customs ensure that resources are not exhausted (Dhimurru 2006 ). Williams, for instance, describes a set of harvesting activities-including fire management, fish trapping and gathering bush products-that is meant to avoid waste, assure regeneration and maximise the productivity of the land (Williams 1986:93-4) . The breakdown of pre-colonial Indigenous NRM and European models of agricultural exploitation are indeed some of the causes of environmental degradation on Indigenous lands. Alien species such as mission grass and buffaloes were introduced for commercial and agricultural purposes (Parson and Cuthberson 1992:119-21; Smith 1995:59) . Depopulation is also a cause of declining environmental conditions in the Indigenous estate (Altman and Whitehead 2003) . It can be argued that depopulation is partly a symptom of increasing opportunity costs for Indigenous people. Residing in remote or very remote areas requires forgoing economic opportunities that urban settings might offer. According to Biddle (2009) , however, Indigenous people who move to urban areas do not do as well as those already residing there, and might do worse than those who stayed in remote centres.
All these causes of environmental degradation are direct consequences of policy distortions, rather than market failure. Addressing such distortions is an obvious first solution (Heath and Binswanger 1996) . Once policy distortions are removed, it would be possible to adopt PES schemes that give incentives to Indigenous landowners to reside on their estates, improve traditional management practices by incorporating non-Indigenous science, and hence provide environmental services for the whole of Australia. Recent reforms by the Commonwealth and NT Governments of Indigenous policies are, however, further adding to such distortions by cutting support for Indigenous people living remotely (see COAG 2009).
Private and public benefits and costs on Indigenous-owned land are articulated in Figure 16 .2. The low productive potential of most of the Indigenous estate implies that the private benefits of resource exploitation are lower than the private benefits owners gain in other parts of the Australian continent. There is a general agreement that Indigenous land managers have low opportunity costs, either because their land has low natural fertility (Greiner et al. 2009) or because of past agricultural practices, such as in the case of pastoral leases bought back by Indigenous organisations to set up IPAs (see Table 16 .1). Low opportunity costs mean that Indigenous landowners potentially have a comparative advantage in environmental service provision. That is, they can provide environmental services with the highest relative efficiency in terms of the other goods and services that they extract from their land. Low opportunity costs also imply little bargaining power when negotiating PES. In many cases, the private benefits of Indigenous NRM can be assumed to be higher than benefits from other forms of resource use. This reflects the strong connection between Indigenous culture and the natural environment: Indigenous environmental conservation is strongly based on Indigenous cultural beliefs and philosophies (Williams 1986 There are significant differences between PES and government funding for NRM, as well as other forms of economic participation. PES schemes involve individual buyers and sellers of environmental services. As such PES are not constrained within an overarching framework as in the case of government programs, and could be tailored according to the needs and aspirations of each Indigenous NRM group. In this regard, PES are similar to agreements between mining companies and Indigenous landowners, and would pose the same challenge of overcoming weaknesses in the bargaining position of Indigenous people (see O'Faircheallaigh 2008) . Unlike mining agreements, PES-related activities do not cause damage to cultural heritage and Indigenous environments, so are less likely to invoke opposition from Indigenous communities. They also require active involvement of Indigenous knowledge and labour, thus creating both tangible (that is, economic) and symbolic outcomes that are central to Indigenous cultural identity (Scambary 2009 ).
The Two Study Areas
The Dhimurru IPA In 2000, Yolngu declared the Dhimurru IPA, covering about 92 000 ha of land and 9000 ha of adjacent marine areas in the Gove Peninsula (Map 16.1). The IPA contains areas of important cultural and environmental value, hosting a significant representation of Australia's Arnhem Coast sub-bioregion ARC-3 (DEWHA 2010a). Environmental values include high plant diversity, intact faunal assemblages, and significant feeding and nesting sites for threatened species of marine turtles and seabirds (Dhimurru 2008 The major responsibilities of Land and Women Rangers include burning, feral animal control and weed treatment to maintain biodiversity and productivity of the land through the use and transfer of both Indigenous and Western knowledge. Sea Rangers undertake management and surveillance up to 3 nautical miles off the coast. They focus on the protection of cultural and natural resources. Under fee-for-service agreements with Australian Customs and the NT Department of Resources-Fisheries, Djelk Sea Rangers patrol 200 km of coast to detect illegal, foreign and Australian fishing vessels and illegal migration, and to monitor recreational fishing.
There are substantial differences between Dhimurru and Djelk IPAs. Dhimurru's main activities focus on people management. The proximity of a mining town and mine operation to the Dhimurru IPA and the large non-Indigenous population pose the greatest threats to the conservation of cultural and natural assets. It also means that Dhimurru has a direct relationship with the mining company, which is a buyer of environmental services, as discussed in section four. Djelk Rangers have also several partners who buy their environmental services. Aside from selling services to Australian Customs, Fisheries and AQIS, Djelk Rangers are also part of the West Arnhem Land Fire Abatement (WALFA) scheme through which they sell carbon credits to a international company (see the next section). 
Indigenous NRM and PES
There are several contract-based arrangements currently operating in Indigenous Australia that have some or all of the characteristics of PES schemes.
The WALFA Scheme
The Western Arnhem Land Fire Abatement (WALFA) project is an outcome-based PES scheme involving Indigenous landowners in the Djelk and Warrdekken IPAs and Darwin Liquefied Natural Gas (DLNG) through a contractual agreement brokered by the NT Government and the Northern Land Council. It is the first large-scale commercial provision of environmental services in Indigenous Australia. According to this agreement, signed in 2005, Indigenous Rangers and TOs implement strategic fire management aimed at reducing the number of highly destructive, high in greenhouse gas (GHG) emission, late-season fires through prescribed early season burning across 28 million ha of western Arnhem Land. The reduction in GHG emissions and enhanced environmental protection offset the environmental impact of the liquefied natural gas plant in Darwin. In return, DLNG pays the TOs $1 million per year (in 2006 dollars) for 17 years. The target reduction of 100 000 tonnes of carbon dioxide equivalent per year relative to a 10-year baseline (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) has been regularly met (BAC 2007) . The WALFA agreement is entirely voluntary, and carbon credits generated by the project are not tradable. The project's goals include environmental protection in the Arnhem Land Plateau, transfer of traditional ecological knowledge, assistance to TOs' return to country, as well as provision of economic benefits to the communities involved ). While successfully delivering the expected outcomes, the project has also highlighted important issues relating to benefit sharing, potential conflicts between commercial versus customary use of natural resources, and lack of a national framework for carbon trading and emission abatement from fire management ).
AQIS Fee-for-Service Program
Australian Quarantine Inspection Services (AQIS) and the NT Department of Primary Industries, Fisheries and Mines run an outcome-based or 'fee-forservices' program through which AQIS contracts Indigenous landowners and rangers to provide weed, insect and marine debris monitoring services (Muller 2008) . AQIS pays for vehicle and vessel time, and provides full pay for up to two rangers to collect weed and insect samples, and patrol the coasts. There are few data about the outputs and outcomes of this program. Dhimurru earned about $8000 in 2008 from the AQIS contract (Dhimurru, Personal communication) . As Dhimurru runs a $2 million operation, the AQIS fee-for-service scheme clearly has little financial impact. During informal talks with AQIS officers, it emerged that Indigenous male rangers are not always willing to take up weed and insect monitoring, but are usually eager to run marine debris patrols. One can speculate that the reason for this is that weeds and insect monitoring are not activities traditionally performed by Indigenous landowners. AQIS contracts run from year to year, and they offer no support for start-up costs, such as purchase of vehicles and vessels, so Indigenous rangers need to first access resources for these substantial initial investments. 
Customs' Indigenous Rangers Program

Dhimurru and RTA Fee-for-Service Agreements
Since 2005 Rio Tinto Alcan (RTA) has contracted Dhimurru to carry out some ethno-ecology monitoring in Melville Bay, adjacent to the RTA bauxite refinery and shipping facilities, and bordering Dhimurru IPA. The contract requires Dhimurru to develop and provide ongoing maintenance of an ethno-ecological database, as well as supporting sampling activities in the bay by providing a vessel and crew. RTA committed to regular payments of about $40 000 per year. The contract expired last year, and has not been renewed, partly because of the global financial crisis, but also because Dhimurru has not delivered according to contractual requirements (Dhimurru, Personal communication) .
Similarly, in 2008, RTA and Dhimurru initiated talks to contract archaeological surveying of the RTA mining area. Dhimurru proposed to take responsibility of TOs' inputs in cultural resource identification, recruit professional expertise and undertake field survey work. The project also had important training elements for Dhimurru. After Dhimurru undertook two trial surveys, however, RTA halted the project following the global financial crisis (Dhimurru, Personal communication) .
While all these schemes meet the conditions for PES outlined above (voluntary in nature, payment on delivery, specified services, identified buyer and seller), there are some important differences among them that partially explain their different outcomes, as discussed in the next section.
Discussion
The A critical area needing to be addressed is the coordination of the IPA program with other government programs and overarching policy frameworks. In particular, the Closing the Gap framework (COAG 2009 ) is in direct conflict with the efforts of Indigenous landowners to stay on and care for their country. Also, the voluntary nature of the IPA agreements means that governments are not required to provide any specific commitment, particularly in terms of revising existing policies with negative impacts on the environment. For instance, declaring an IPA does not preclude or extinguish mining rights: 30 per cent of the newly declared Djelk IPA is under mining exploration leases (Djelk Rangers, Personal communication). Indigenous rangers also have no control over activities that impact on the IPA but occur outside its boundaries. In the Gove Peninsula, for instance, bauxite mining and refining have a large ecological footprint, with likely negative effects on the surrounding Dhimurru IPA. Further, Indigenous rangers demand better recognition of the links between cultural and environmental management both at funding and at reporting levels (Dhimurru, Personal communication) .
The review of the existing PES schemes involving Djelk and Dhimurru Rangers highlights weaknesses, constraints and opportunities. Some weaknesses relate to the TOs' ability (or lack of) to negotiate contractual agreements with buyers of environmental services. WALFA, for instance, is the result of a long process of government-funded research, information and negotiation that included every aspect of the arrangement. In comparison, the AQIS fee-for-service scheme is a take-it-or-leave-it arrangement. Indigenous landowners have no chance of negotiating compensation, length and methods of undertaking the activities, and hence no possibility of developing a contractual arrangement that best matches their cultural, social and environmental needs and responsibilities. Negotiations would guarantee a degree of autonomy in the implementation of contracted activities, so that they can fit around Indigenous cultural and environmental responsibilities. This might clash with canonical notions of contracted labour, where work requires a hierarchical structure of command, unlike Yolngu circular governance structures (see, for instance, Marika et al. 2009 ).
Negotiations should also ensure that activities required for the generation of the contracted environmental services match traditional management practices. Whenever this match does not occur, and when conflicting cultural priorities are apparent (see the case of water buffaloes described in Albrecht et al. 2009 ), negotiations should focus on making Indigenous and non-Indigenous interests converge prior to setting up any PES scheme. There seems to be a better match between Indigenous NRM activities, cultural priorities and contracted activity in the case of WALFA than with AQIS contracts and the RTA ethnoecological survey. AQIS monitoring activities require skills and knowledge that, possibly, are not closely related to existing Indigenous knowledge and management practices. In the case of RTA ethno-ecological surveys, Dhimurru's IPA management demanded most of its resources, and Dhimurru could only partially fulfil the contract requirements.
Financial constraints and lack of skills are major limiting factors for PES schemes. Lack of skills for the execution of the contractual commitments requires PES schemes to provide the necessary training. For example, complex PES schemes such as the Customs Indigenous Rangers Program require training in several areas: coxswain, maritime safety, law compliance and enforcement. Potential environmental service buyers might find that investing in training is not feasible, or not even proper, as in the case of federal agencies relinquishing enforcement powers in favour of Indigenous landowners.
Further, Indigenous knowledge and management practices might not be suited to addressing new or emerging environmental trends and threats, such as weeds and feral animals, protection of threatened species and climate change (Garnett and Woinarski 2007) , and hence limit the type of environmental services they can provide. As Luckert et al. (2007) state, there is a strong case for governments to invest in improving Indigenous landowners' skills in NRM, and to properly fund and support basic ecological and environmental research on Indigenousowned land. Only such commitment would secure the long-term success of the IPA program on environmental and social grounds, and open new avenues for PES-type arrangements.
It also appears that financial elements limit the ability of Indigenous communities to participate in PES. One of these constraints is the need for upfront investments in vehicles, vessels or other assets. As the AQIS scheme does not provide sufficient resource for these start-up costs, it is plausible to say that some Indigenous groups willing to enter the scheme are not able for lack of basic capital. Indeed, in the case of WALFA, the project has been successful also because the Indigenous communities involved have a well-resourced ranger group and Outstation Resource Agency (ORA) that have been able to provide the necessary capital. It should also be noted that PES schemes could expose Indigenous landowners to the instability of international markets, especially in the mineral sector, as is the case of Dhimurru contractual relationships with RTA. These risks could deter some Indigenous landowners and organisations from making the initial investments necessary to provide environmental services.
Best-practice PES schemes are based on ongoing payments, both to ensure environmental service delivery and to signal serious commitment from buyers (World Bank 2009). It is common for the Federal Government to set up pilot schemes that go on for several years-such as the Customs Indigenous Ranger Program-without developing them into full-scale financial commitments that maximise environmental benefits and promote local development. Indeed, securing long-term funding has always been one of the major problems for Indigenous NRM groups. The success of the WALFA project seems to indicate the need for long-term agreements.
It should also be noted that, as Indigenous Australians might have different sets of incentives and cultural demands, one should not expect that PES are automatically taken up by traditional owners. Monetary incentives might not be enough to ensure the delivery of contracted service, undertake conservation work or change management practices. Weed and insect monitoring through AQIS fee-for-service, for instance, have not been particularly successful with Dhimurru Rangers.
Practitioners have also identified other problems with PES. Market exchange through PES can be realised only for environmental and cultural elements that can be commodified. This can limit the scope for PES applicability, as well as risk the conflation of a set of systemic cultural and environmental complexities in commercialised elements, with potentially detrimental effects on the system (Norgaard 2010) . Indigenous rangers are indeed demanding that governments recognise the links between environmental and cultural practices, and the holistic approach driving their land management practices.
PES linked to offsetting schemes-while potentially positive for the local environment and culture-have zero effect on the global environment. For example, global GHG emissions are not decreasing as a result of the WALFA project, as required in order to reduce the probability of serious adverse effects as a result of climate change (IPCC 2007) . Finally, the impact of PES in reducing poverty and addressing environmental issues cannot be assessed without considering the overall effects in the local economy and policy settings. There is evidence, for example, that some PES schemes create little gains for nonparticipants, and that some participants might not gain at all when the scheme is poorly linked to the rest of the economy (Bulte et al. 2008) .
Opportunities exist to further engage Indigenous landowners as providers of environmental services. The NT Environmental Protection Agency (EPA), for instance, should consider collaborative arrangements with Indigenous rangers for monitoring the impacts of industrial and economic development. Recent industrial accidents in RTA mining facilities near Dhimurru IPA have highlighted the importance of constant environmental monitoring and public availability of the results. Establishing effective maritime surveillance and enforcement systems is also seen as an important way to engage Indigenous rangers and Indigenous knowledge, and to ensure respectful recognition of Indigenous rights to the sea (Dhimurru 2006) .
While new opportunities are now developing for Indigenous NRM to sustain an integrated customary-market-state economy, it should be noted that Yolngu people, for example, have always made clear their aspirations. In the words of senior Yolngu landowners, they 'wish to contribute to regional and national economic development, in keeping with…time-honoured responsibilities to care for land and sea' (Dhimurru 2006 ).
